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Supporting Information 
Additional experimental data

Influence of the thinning TEM techniques
Comparison between AuNPs on Si obtained on bulk samples followed by the gentle milling procedure ( Figure S1a ) so we opted for bulk deposition plus gentle milling procedure.
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Figure S1: TEM plan view of (a) AuNPs deposition on a bulk substrate, followed by mechanical thinning and gentle milling and (b) AuNPs deposited on the as thinned sample but before ion milling.
Change of the hetero-epitaxial gold (200) peak after HF post deposition treatment of 70 s. We found that an HF post deposition dipping could alter the hetero-epitaxial ratio also in the sample obtained after a plating step of 3 s. The Au signal in this case was very low to be analyzed by XRD but enough to be detected by Selected Area Electron Diffraction. (Figure S2a ) is the diffraction pattern of the as-deposited sample while ( Figure   S3 S2b) is the SAED acquired under similar conditions of the sample after an HF dip of 70 s.
The hetero-epitaxial peak (200) for Gold is very prominent and aligned with the (400) spot of the substrate in the as deposited sample but its intensity decreases after the HF treatment. To be more quantitative the corresponding normalized intensity profiles are reported in (Figure S2c ). Also in this case the rearrangement of flat regions is followed by a loss of hetero-epitaxy. Atoms rearrange but the gold amount is maintained.
The samples were analyzed by RBS with 2.0 MeV He + ions scattered by target atoms at 165° and energy detected by a solid state surface barrier detector of 15 keV resolution.
The beam was of about 1 mm 2 size and of few nA intensity. The areal density for Gold was measured before and after the HF treatment and by integration of the corresponding spectra, reported in Figure S3 , we found that it doesn't change.
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Figure S3: RBS spectra of Au as deposited and after a HF immersion of 70 s.
